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APPLICATION FOR PERMIT TO CONSTRUCT ACROSS OR ALONG A STREAM
AND / OR WATER QUALITY CERTIFICATION By —_—

Chapter 151 of the Kentucky Revised Statutes requires approval from the Division of Water prior to any construction or other activity in or
along a stream that could in any way obstruct flood flows or adversely impact water quality. If the project involves work in a stream, such as
bank stabilization, dredging or relocation, you will also need to obtain a 401 Water Quality Certification (WQC) from the Division of Water. This
completed form will be forwarded to the Water Quality Branch for WQC processing. The project may not start until all necessary approvals
are received from the KDOW. For questions concerning the WQC process, contact the WQC section at 502/564-3410.

If the project will disturb more than 1 acre of soil, you will also need to complete the attached Notice of Intent for Stor ter Discharges,

and return both forms to the Floodplain management Section of the KDOW. This general permit will require you s ?e%ﬂn' Rlement an
erosion control plan for the project. (O\) :

1. OWNER: Boone County Fiscal Court

Give name of person(s), company, governmental unit, or other owner of proposed project.

MAILING ADDRESS: 2950 Washington Street, Burlington, KY 41005

i
TELEPHONE #: _ (859) 572-7588 EMAIL: _fennells@nku.edu

2. AGENT: Northern Kentucky University Center for Applied Ecology (see “Remarks” in Item 18 below)
Give name of person(s) submitting application, if other than owner.

ADDRESS: 510 Johns Hill Road, Highland Heights, KY 41076 / { \

|
TELEPHONE #: _(859) 572-7588 EMAIL: fennells@nku.edu \ U\_ \
3. ENGINEER: _Scott Fennell, PE P.E. NUMBER: 18761

Contact Division of Water if waiver can be granted.
TELEPHONE #: (859) 572-7588 EMAIL: fennells@nku.edu
4, DESCRIPTION OF CONSTRUCTION: The project includes the restoration and enhancement of 4000 feet of

Describe the type and purpose of construction and describe stream impact
perennial, intermittent, and ephemeral tributaries of Allen Fork. Boone Woods Park is owned and operated by Boone

County. The property is a 50-acre park with picnic areas, playgrounds and a variety of sports facilities for disc golf, tennis,

soccor, volleyball, and basketball. The streams that flow through the park are impacted by past and present land use. Stream

restoration will include sloping the banks, restoring sinuosity, and stabilizing banks and channel bed with rock deflectors and

avane. A 12.5-acre riparian buffer will be established. Invasive plants species will be controlled and native species restored

within the buffer. See attached Stream Restoration Plan for details.

COUNTY: _Boone NEAREST COMMUNITY: Burlington, Kentucky

USGS QUAD NAME: Burlington Quad LATITUDE/LONGITUDE: 39°1°37"N, 84°42°29"'W (NAD83)

STREAM NAME: _Unnamed tributaries of Allen Fork WATERSHED SIZE (in acres): 690 acres

LINEAR FEET OF STREAM IMPACTED: _1968 feet perennial tributaries of Allen Fork, 2142 feet of intermittent

tributaries of Allen Fork, and 172feet of ephemeral tributaries of Allen Fork

9. DIRECTIONS TO SITE: From [-71/1-75: Take Exit 181, KY 18 West: Turn right onto Veterans Way; The project is
located at Boone Woods Park just past the R.C. Durr YMCA.

10. IS ANY PORTION OF THE REQUESTED PROJECT NOW COMPLETE? Yes vV No Ifyes, identify the

® 2 e o,

completed portion on the drawings you submit and indicate the date activity was completed. DATE:

11. ESTIMATED BEGIN CONSTRUCTION DATE: Summer 2009

Revised 01-04
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FEE PAYMENT
401 KAR 9:020 Section 401 Water Quality Certification Fees and Certification Timetable

KRS 224.16-050 authorizes the cabinet to certify pursuant to 33 U.S.C. 1341 that applicants for a federal permit regarding the construction or operation
of facilities, which may result in a discharge of dredged or fill material into the waters of the Commonwealth, as defined in KRS 224.01-010(33), shall
comply with the applicable provisions of the Federal Water Pollution Control Act, 33 U.S.C. 1251 et seq. KRS 224.10-100 authorizes the cabinet to
establish a fee for the cost of processing applications for permits authorized under KRS Chapter 224. The project may not start until all necessary fees
are paid and approvals are received from KDOW. For questions concerning the WQC process, contact the WQC Section at 502-564-3410. For more
information; HTTP./ /WWW.WATER.KY.GOV/PERMITTING/WQCERT/

1. OWNER: Boone County Fiscal Court

Provide name of person(s), company, governmental unit or other owner of proposed project.

MAILING ADDRESS: 2950 Washington Street

Burlington, Kentucky 41005

TELEPHONE #: _ (859) 334-2245 E-MAIL: jearlywine@BooneCountyKy.org
AGENCY INTEREST (AI) # OF PROJECT: (assigned by KDOW)
2. AGENT: _ Scott Fennell, PE NKU Center for Applied Ecology

Provide name of person(s) submitting application, if other than owner.

ADDRESS: 510 Johns Hill Road
Highland Heights, KY 41076
TELEPHONE #: (859)572-7595 E-MAIL: fennells@nku.edu

3. BRIEF DESCRIPTION OF CONSTRUCTION: Under the in-licu fee mitigation program, the Center for Applied Ecology proposes to conduct
stream restoration at the Boone Woods Park in Boone County. The park is owned by Boone County and is located on Veterans Way near KY Highway 18. Three
tributaries of Allen Fork run through the park and join just as they leave the property. Two of these streams (North Branch, Central Branch) are perennial and total
1968 linear feet. The other stream (South Branch) is intermittent and is 1050 linear feet. A second intermittent stream is a tributary to the Central Branch and is 1092

linear feet. There are also two ephemeral streams on the property totaling 171 linear feet. The streams feed the North Branch and the Central Branch. For a detailed
description of the proposed restoration and enhancement, please refer to the attached Stream Restoration Plan.

4. COUNTY: Boone NEAREST COMMUNITY: Burlington, KY
5. STREAM NAME(S): Unnamed Tributaries of Allen Fork LATITUDE/LONGITUDE.:
(Start and end points of each individual impact; add more sheets if necessary.)
Stream sections Start Point Latitude/Longitude End Point Latitude/Longitude
North Branch 84°42° 33.74” W /39° 1 46.5” N 84°42° 35.25” W /39° 1° 38.8” N
Central Branch 84°42° 22.75” W /39° 1’ 34.22” N 84°42° 35.37” W /39° 1° 38.29” N
South Branch 84°42° 34317 W /39° 1 27.62” N 84°42° 35.47° W /39° 1’ 36.04” N
7. TOTAL LINEAR FEET OF STREAM IMPACTED: __ 4,000 WETLAND ACRES IMPACTED: 0
8. EXEMPTED FROM FEE BECAUSE:
(A) {Personal Residence: (B) Agricultural Operation:
9. ' FEES:
Stream impact greater than 500 linear feet and less than 1,000 linear feet: Fee - $1,000.00
Stream impact 1,000 linear feet to 5,000 linear feet: Fee - $2,500.00 X
Stream impact greater than 5,000 linear feet: Fee - $,5000.00
Wetland impacts Fee $500.00 per acre notto  exceed $5,000.00

Total Fee Paid:

To the b@/ knowledge, ?einﬁmation provided is true and correct.
SIGNATURE: — DATE: _ JAJUALY ZO, 2009

Ownfr or AgEnt sign here (If Signed by Agent, attach Power of Attorney.)

Je;rﬁrj S, =4y tn .JF Make check to: KY STATE TREASURER
Counm Mm,wsw MAIL TO:

Kentucky Division of Water
Water Quality Certification Section
200 Fair Oaks Lane
Frankfort, KY 40601
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Stream Restoration Plan

Boone Woods Park
Boone County, Kentucky

November 2008

BACKGROUND

Stream and riparian buffer restoration and preservation is being conducted at Boone Woods Park
as compensation for unavoidable stream impacts by other parties and at other sites as required by
Section 404 and/or Section 401 permits issued to the other parties. Restoration is being funded
by the Northern Kentucky Stream and Wetland Restoration Fund, under the direction of the
Inter-agency Review Team (IRT). The IRT is chaired by the Louisville District Corps of
Engineers and includes Kentucky Division of Water, Kentucky Department of Fish & Wildlife
Resources (KDFWR), US Fish and Wildlife Service, and US Environmental Protection Agency.
The restoration is being conducted by the Center for Applied Ecology at Northern Kentucky
University (CAE).

This Plan is being submitted by the CAE in order to obtain final project and funding approval
from the IRT, and to support permit applications (Section 401 and 404, grading permits, etc).
The format and information provided is generally as stipulated in the Compensatory Mitigation
Rule (33 CFR 332.4(c))

ENGINEER’S CERTIFICATION

Electronic or photocopy versions of this document without a licensed professional engineer’s
original or electronic stamp, date, and signature affixed, are required to have the following notice:
“This shall not be considered a certified document.” Paper versions of this document are
considered certified if the engineer’s original stamp, date, and signature are affixed.

AT NORTHERN
") KENTUCKY

UNIVERSITY

CENTER FOR APPLIED ECOLOGY
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OBJECTIVES OF RESTORATION

The objectives of this project are to restore and protect streams, floodplains, and riparian buffers
at the project site which provide the following functions and values:

1. Aquatic and wildlife habitat - stream shading and organic debris inputs; reproduction and
refuge; substrate, cover, food production; etc.

2. Water quality protection - nutrient, pathogen, and sediment removal; floodwater management;
aeration; groundwater and baseflow recharge; etc.

3. Nature viewing, passive recreation, and education opportunities in a publicly accessible
natural area.

Specific restoration tasks are designed to be self-sustaining and include natural stream channel

restoration; bank stabilization; removal of stream and floodplain obstructions; stormwater
wetland creation; and riparian forest and meadow enhancement and restoration.

SITE SELECTION

This project provides mitigation for prior stream losses within the Middle Ohio HUC 8
Watershed, restoring and protecting values and functions of headwater streams. Additionally,
the project site was identified as the highest priority restoration site in a watershed plan prepared
by Bio-Habitats, Inc. (et. al.) for Boone County government (Allen Fork Headwater Feasibility
Study, 2005). Allen Fork is a 303(d) Listed Impaired Water based upon sediment/siltation and
nutrient pollution.

SITE PROTECTION INSTRUMENT

Boone County executed a memorandum of agreement (18 December 2007) to file a conservation
easement permanently protecting the streams and riparian buffers upon approval of this plan.
The conservation easement holder will be the Northern Kentucky University Research
Foundation.

BASELINE INFORMATION

Site Address: Boone Woods Park, 6000 Veterans Way, Burlington, Kentucky

Lat/Long: 39.0133°N, 84.4236°W (NAD27)

Maps (Appendix A):
e Figure 1 — Location and Directions
e Figure 2 — USGS 7.5-Minute Topo Map with Watersheds
o Figure 3 — Aerial Photo

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc
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Figure 4 — NRCS Soils Map

Figure 5 — Project Task Locations

Figure 6 — North Branch Stream Restoration (Task 1)

Figure 7 — Conservation Area Restoration and Preservation (Task 4)

Site Landuse: Boone Woods Park is owned and operated by Boone County. The property is a

50-acre park with picnic areas, playgrounds and a variety of sports facilities for disc golf, tennis,
soccer, volleyball, and basketball. An aerial photograph of the property is provided in Figure 3,
Appendix A. The property is approximately 30 percent forested.

Streams: The streams to be enhanced or restored include approximately 4000 feet of perennial
and intermittent tributaries of Allen Fork (Figure 5, Appendix A), as well as mapped and
unmapped ephemeral tributaries within the conservation area.

Watershed Landuse: The 690-acre watershed that drains to the project reach is primarily
residential and commercial development, roads, recreation land, and undeveloped land.

Wetlands: No jurisdictional wetlands are within the project boundaries.

Riparian Buffer: The total area of protected streams and riparian buffer is 12.5 acres. The
average riparian buffer width is about 50 feet, which is to be restored to native vegetation.

Water Quality: No water quality data is known to be available for the project stream reaches.
However, Allen Fork is a 303(d) Listed Impaired Water, with identified impairments such as
sediment and nutrients attributed to habitat modification and urban stormwater.

Aquatic Community: No aquatic community data is known to be available for the project
stream reaches, although the project’s upper headwater streams (watershed < 1 square mile) are
expected to provide habitat primarily for macroinvertebrates and amphibians, rather than fish.
Completed habitat assessment forms for the major stream reaches are provided in Appendix B.
The habitat assessment protocols were developed for larger streams and address fish habitat
values, so scoring parameters have been modified to reflect natural conditions and values of
upper headwater streams.

T/E Species: No threatened or endangered species are known to occur on the site or in the
vicinity. As requested by USFWS (letter 6 June 2008), prior to disturbance the project limits
will be surveyed for Running buffalo clover during the growing season, and potential Indiana bat
roosting snags and trees.

Cultural Resources: No significant cultural resources are known to occur on the site or in the
vicinity. Based upon a project review by Kentucky Heritage Council no survey is necessary
(letter 30 April 2008).

Technical Contact: Scott Fennell, PE, Center for Applied Ecology. 859-572-7588

Owner Contact: David Whitehouse, Director of Boone County Parks. 859-334-2117

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc



WORK PLAN

In the following sections, descriptions of current conditions and restoration plans are provided.
In addition, the locations of the four subject streams are illustrated on Figure 5, current stream
conditions are scored in Appendix B, and longitudinal profiles are provided below.

Boone Woods Park
Stream Channel Longitudinal Profiles
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Note that details of erosion control and riparian re-vegetation are described in Appendices C and
D, not within the restoration task descriptions below. Excess soil generated from stream
restoration will be placed on-site, mostly outside the riparian buffer, at upland locations to be
agreed with the Parks Director.

Task 1 — North Branch Stream Restoration

Current Conditions — The North Branch drains a 372-acre watershed of primarily residential
and undeveloped land (Figure 2). Compared to most northern Kentucky streams of similar
watershed size, the channel slope is flat (0.3 percent) and the stream has a flat floodplain, now
disconnected from the stream. The stream channel was historically straightened (1.04 sinuosity)
and exhibits past downcutting and current widening (Rosgen G4/5; Channel Evolution Model
Phase I1I). The floodprone width (2 X bankfull max depth) is within the 3-foot deep incised
channel, and the steep banks lack significant riparian vegetation. The channel width at the top of

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc



banks is 10 to 11 feet. The streambed is comprised primarily of sand or gravel with scattered
flagstones, and the banks are primarily silt over clay. The depth to bedrock beneath the
streambed varies from a few inches

upstream to 2.5 feet downstream.

4

3 ‘; o

Restoration Plan — The North Branch is to be
restored to a Rosgen Type C/E 4/5
meandering stream using a Priority 2
approach—maintaining the current channel
elevation and excavating the banks to create a
connected floodplain. Key parameters from a
stable reference reach in an adjacent
watershed, comparable in size and landuse,
are:

e Bankfull width - 11 feet

¢ Mean depth - 18 inches

e Sinuosity - 1.26

e Channel slope - 0.8 percent
e Bed materials - sand and gravel with some small flagstones, some exposed bedrock.

<

facing downstream.

Rference Rech»

In order to increase the sinuosity of the stream, the stream length will be increased from 770 to
840 feet, relocating sections of the channel into the former floodplain to the extent practical, to
achieve an increased sinuosity of 1.14 (Figure 6). The bankfull width of the restored channel
will be 12 feet, with the floodplain elevation one foot above the streambed. The floodplain width
will be 11 feet, with sideslopes above the floodplain sloped at 3:1, creating an entrenchment ratio
of 2.4 (see cross section below).

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc



North Branch Upper Allen Fork, Riffie
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Bankfull Dimensions Fiood Dimensions Materials
11.0  x-section area {ft.sq.) 28.0 W flood prone area (ft) -— D50 {mm)
120  width (ft) 2.4 entrenchment ratio - D84 (mm)
09 mean depth (ft) - low bank height (ft) 8 threshold grain size (mm):
1.0 max depth (ft) - low bank height ratio
12.8  wetted parimeter (ft)
0.9 hyd radi (ft)
13.1 width-depth ratio

Bankfuli Flow Flow Resistance Forces & Power
22 velocity (ft/s) 0.033 Manning's roughness 03 channel slope (%)
246  discharge rate (cfs) 0.13  D'Arcy-Weisbach fric. 0.16  shear stress (Ib/sq.ft.)
0.42  Froude number -— resistance factor u/u* 0.29  shear velocity (ft/s)

relative roughness 0.38  unit strm power {Ib/ft/s)

Cross section and hydraulic calculations utilize Ohio DNR Reference Reach Survey 4-3 L xIs

Since the restored channel is somewhat wider
and shallower than the reference reach, it is
anticipated that sediment will drop out in the
floodplain and narrow the channel (natural
channel evolution from Rosgen C to E), which
will reduce sediment in the stream and
improve the soil quality of the floodplain,
promoting improved vegetation. [t will have
the additional benefit of reducing the sediment
load to the lake on the downstream property.
Imported stone will not be placed in the riffles
/ crossovers or outside bends, unless
determ”}ed .tO be necessary as a retrofit during Example Rosgen C3 Restoration at Florence Golf
the monitoring phase. Pools will be excavated Course. Imported stone will not be used at Boone
on the outside of meander bends 18 inches Woods unless necessary.

below the riffle / crossover elevation (or to

bedrock if shallower), consistent with naturally occurring pool depths in upper headwater
streams.

An ephemeral tributary to the North Branch is culvertized until it outlets at the park boundary.
The watershed of the culvert is approximately 8 acres of residential land, and the on-property
channel is approximately 100 feet of riprap, gully. and fescue swale. In
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order to improve water quality, provide
additional

habitat diversity, and recharge baseflow, the
channel will be reconstructed and diverted to a
stormwater wetland constructed within the
former floodplain, ranging in depth from zero
to 24 inches deep. The model for the
construction will be a similar stormwater
wetland constructed for the Bentwood Hills
project, which has been demonstrated to
provide good amphibian and reptile habitat.

Additional tasks such as the removal of stream
and floodplain obstructions, the relocation of
the disc golf course, and riparian re-vegetation are addressed under Task 4.

Example small stormwater wetland at Bentwood Hills.

Task 2 — Central Branch Bank and Channel Stabilization

Current Conditions — The Central Branch drains 280 acres of residential, recreational, and
commercial land (Figure 2), and was historically straightened and moved to the edge of the
valley to maximize past agricultural landuse. The 0.6 percent channel is recovering some
sinuosity, but is undercutting approximately 660 feet of left descending bank. The right
descending floodplain is mowed and utilized for picnicking and outdoor fairs, in some places
within 25 feet of the bank.

An intermittent tributary discharges to the Central Branch from the north. The upper 500 feet of
the 2.3 percent tributary stream is forested, while the lower 500 feet flows through turf grass.
The disc golf course crosses or encroaches on the channel at several locations, and 120 feet is
culvertized just above the confluence.

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc



Restoration Plan — In order to reduce sediment in the stream and protect the riparian forest
buffer, the left descending bank will be stabilized
using boulder deflectors to divert flow away from
the toe of slope. In addition to protecting against
continued undercutting, it is likely that sediment
will accumulate upstream of each deflector, and
scour pools will develop downstream of the
deflectors, improving bank vegetation and aquatic
habitat. Deflector sites will be determined in the
field based upon the location of trees, stream flow
direction, etc. but are anticipated to be spaced no
closer than one bankfull width apart (13 feet) on
average. To prevent flanking, the top of the
deflectors will extend above the bankfull elevation, ZA Sy

and the ends will be keyed into the banks to the Downstream view of Central Br Trib.
extent practicable, while preserving trees, etc.

Near the upstream end of the Central Branch, a sanitary sewer aerial crossing and bridge have
been stabilized with grout on a 25 ft length of stream channel. The grout is being flanked and
undercut, and will be removed. In place of the grout, the channel bed will be stabilized using a
boulder cross vane (see below). The invert of the vane will be in the approximate center of the
channel to direct and concentrate flow, and the bank ends will extend to at least bankfull
elevation plus six inches to protect against flanking. Similar to the boulder deflectors, sediment
deposition is expected on the upstream banks, and a scour pool is expected to form downstream,
improving bank vegetation and aquatic habitat diversity.

Failing grout in the channel at Boone Woods. Boulder cross vane at Woodland Hills.
Miscellaneous subtasks for the Central Branch will be removing grouted riprap from two
locations on the right bank, excavating two point bars to reduce outside bend stress, 3:1 sloping
of 75 feet of 4-foot vertical bank, and repairing 60 feet of ephemeral tributary that drains over
the steep left bank as a gully.

Tasks such as the removal of additional stream and floodplain obstructions, the relocation of the
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electric service and grills, relocation of the disc golf course, and riparian re-vegetation are
addressed under Task 4.

Task 3 — South Branch Restoration

Current Conditions — The South Branch drains a 38-acre watershed of residential and
recreational land and has a slope of 1.8 percent. The upper half of the on-property reach is
forested. and approximately 500 feet of the forested reach exhibits past downcutting and current
widening (Rosgen G3/4; Channel Evolution Model Phase II1). The channel bed is mostly gravel
and small flagstones.

5 -

Relatively stable foréled reach (lefi) and incised forested reach (righ) on South Branch.

The lower half of the South Branch runs through turf grasses, and the channel bed is comprised
of approximately 3 feet of fine sediments (clay silt) over bedrock. A 30-inch culvert is providing
grade control. Upstream of the culvert, approximately 140 feet of stream is a relatively stable
Rosgen E6 channel. Below the culvert, approximately 200 feet of stream exhibits downcutting
and widening (Rosgen G6; Channel Evolution Model Phase 11/ 111) until entering another
Rosgen E6 reach. Measured from the top of banks, the incised channel width is about 7 feet, and
the depth is about 3 feet, so that the floodprone width is within the incised channel.

- o~ Ey

Relatively sable non—fore‘ted reach (left) and incised reach (vight) above and below culvert on South Branch.
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Restoration Plan — The approximately 700
feet of incised reach will be restored to a
Rosgen B3/4c (<2% slope) channel using a
Priority 2 approach—maintaining the existing
channel elevation. Based upon regional
reference reaches and the stable upstream
reach, the bankfull width should be 10 to 12
feet at a mean depth of about | foot. To the
extent practical, the incised reaches will be
widened to the reference width, and either a
bankfull bench constructed, or the floodprone
width maximized, while preserving desirable
trees and creating flatter slopes (3:1) to
facilitate revegetation (i.e., the desired
bankfull width may not be achievable in the
entire reach). Additionally, in the lower non-forested section, oversize gravel (or flagstone, if
available) will be placed in the streambed to prevent continued downcutting, and to enhance
habitat value. The 30-inch culvert will be removed and replaced with a stone ford at the same
invert elevation, to facilitate mowing vehicle access across the channel, and to provide continued
grade control.

1nc1sed sediment-fi //ed channel lestored to 'Rosgen AB
channel with floodprone width at Adair WMA.

Task 4 — Conservation Area Restoration and Preservation

Current Conditions — As previously described, the riparian zone and streams are hlghly
impacted by uses such as the disc golf course, 8 RS
picnicking, occasional fairs, etc. For example, V
disc golfers are frequently on the banks and in
the stream channels recovering discs. Various
stream and floodplain obstructions include
footbridges, culverts, disc golf tees and nets,
electric service, etc.

Approximately half of the proposed riparian
buffer is vegetated with turf grasses mowed to
the top of the banks. Approximately half the
riparian buffer is forested, varying from high
quality forest (IOVY mv%SW?S; lat:ger crown Fo bride and undermmez;’a;zut;;qt to be remed.
trees; to low quality (high invasives, young Stone to be re-used in the channel

trees).

Restoration Plan — A 12.5-acre riparian buffer will be established along the length of the subject
streams averaging about 50 feet from each bank. Along portions of the Central and South
Branches, the riparian buffer will be as narrow as 25 feet due to the close proximity of park
features such as electric service, grills, picnic tables, and a shelter.

Nov 08 Boone Woods Stream Restoration Plan Rev {.doc




The following obstructions will be removed
from the streams or riparian buffer: old
pasture fence and posts, stone stairs, 5 of 8
timber foot bridges, and 2 culverts. The
following obstructions/impairments will be
relocated outside the riparian buffer: 4 electric
service boxes and 2 charcoal grills to at least
25 feet from the streams, and 13 (+/-) disc
golf tees or baskets to at least 50 feet from the
streams. In consultation with the Parks
Department, the entire disc golf course will be
reconfigured to minimize in-play zones within
or crossing the riparian buffer and streams.

Turf grasses in the non-forested areas of the
riparian zone will be eradicated and replaced
with native grasses, wildflowers, shrubs, and
trees. Existing forests will be enhanced by
removing invasive woody vegetation such as
bush honeysuckle and multiflora rose, and
turfgrasses where present. Supplemental
shrubs and trees will be planted in forested
areas where natives are scarce. In areas
where the disc golf course crosses the riparian
buffer, the in-play areas may be maintained as
native meadow by periodic mowing (e.g.,
annually in the fall). The re-vegetation plan
is detailed in Appendix D.

Example native meadow plantings at Woodland Hills.

In order to inform
both visitors and
park managers of the
existence and
purpose of the
project, and to
promote proper
stewardship of this
natural area, the
following steps will
be taken:

e The riparian
buffer perimeter
will be surveyed
and posted at
150- to 200-foot

Natural area boundary marker.

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc 11



El &1

intervals, including a no-mowing label (except where managed as native meadow).

An interpretive natural area sign will be installed at a conspicuous location.

Access control fencing (e.g., spit rail fence) will be installed along reaches of the stream
particularly vulnerable to damage from frequent visitor access.

Permitting — Permits, sign-offs, and/or notices believed to be applicable to this project are
tabulated below (indicated by V). Agencies will be contacted to verify permitting requirements:

Issue Permit / Notice Agency
\ | Filling of Waters of US | CWA Sec 404 NWP 27 Corps of Engineers
\ | Water Quality CWA Sec 401 Water Quality Cert. KY Div of Water
\ | Stormwater Mgmt Land Disturbance Permit if > 1 acre | Sanitation District 1
\ | Stormwater Mgmt 48-Hour Notice of Intent if > 1 acre | KPDES Branch
\ | Floodplains Stream Construction Permit (SCP) * | KY Water Resources Branch
v | Floodplains SCP Application Review & Sign-off | Local Floodplain Coord.
\ | Grading Grading Permit Boone County
\ | T&E Species - plants | Notice KSNPC & USFWS
\ | T&E Species - wildlife | Notice KDFWR & USFWS
v | Cultural Resources NHPA Sec 106 Review Kentucky Heritage Council
*

- Public notice in local newspaper may be required concurrent with permit application.

PERFORMANCE STANDARDS

Performance Standards for each restoration task are summarized below. Note that the Watershed
Watch Habitat Assessment (equivalent to USEPA RBP) was developed for fish habitat potential
in larger headwater streams (e.g., watershed area 3 — 5 sq mi) and has been modified to reflect

the different habitat potential of steeper (> 2%) and/or smaller watershed (< one sq mi) streams,
which are primarily habitat for macroinvertebrates, reptiles and amphibians rather than fish. For
example, a riffle/pool pattern does not generally occur in channels steeper than two percent slope,
velocity/depth regimes such as deep/fast do not naturally occur in small channels, and epifaunal
substrate may be naturally scarce in small silt-bed Rosgen E channels.

Task Geomorphology Habitat Vegetation
1 North Branch Stable channel KDOW Watershed Watch Habitat
5 Central Branch banks & bed Assessment--Modified scoring for
. _ : o -
and Tributary based upon visual steep-gradient (>2%) or upper See Task 4

headwater streams (< one sq mi
watershed). Pre-Construction (see
Appendix B) then Years 1,3 & 5.

assessment at

3 South Branch
least annually.

Conservation
4 | Area Restoration
and Preservation

600 native stems/acre (incl volunteers); < 5% woody non-native
invasives. Report species list, wetland indicator status, and relative
abundance of native woody plants Years 1, 3 & 5.

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc
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DETERMINATION OF CREDITS
b
o The following table provides an estimate of the adjusted mitigation units (credits) to be generated
by the project, based upon a scoring system developed by the Louisville District Corps of
ol Engineers. Scoring will be finalized at the end of the 5-year maintenance and monitoring phase
- based upon actual before and after project conditions.
- Impacts
Final Final |
i Adjusted| Adjusted
Linear| Area Areal Linear
Water Body | Type |Quality Impact Type Ft {acres) | Ratio | Impacts | Impacts
- North Branch - Till for new
ﬁ RPW Per Poot channel creation 330 0.083]| 1.50 495.0
North Branch fill for new
Trib Eph Poor channel creation 50 0.013| 0.50 25.0
Total 380 0.096 520.0
ﬁ Mitigation
FImar Fmar |
Adjusted | Adjusted
Areal Linear
E Initial | Initial | Final Final Mit. |Mitigation| Mitigation
i Water Body Type |Quality| Ratio | Quality| Ratio | Mitigation Type | Area | Linear Ft| Ratio Units Units
North Branch - New channel w/50 ft
RPW Per 0 0.00 Exc 3.00 buffer each side 70 1.00 210.0]
Priority 2
a restoration with
floodplain creation,
obstruction
North Branch - removal, and 50 ft
? RPW Per Poor 1.50 Exc 3.00 buffer each side 770 1.00 1155.0;
Stream relocation,
diversion to
stormwater wetland
North Branch w 50 ft buffer ea
Trib Eph Poor 0.50 Exc 1.00 side 100 1.00] 50.0)
North Branch
Trib stormwater Wetland creation by
wetland excavation 0.10 0.50 0.1
Bank and channel
ki stabilization and
g obstruction
removal, w 50 ft
Central Branch - buffer left side, 25 ft
RPW Per Poor 1.50 Exc 3.00 buffer right side 1000 0.70] 1050.0]
’ Channel
j Central Branch reconstruction w 50
Eph Trib Eph Poor 0.50 Exc 1.00 ft buffer ea side 60 0.70 21.0]
50 + ft buffer
enhancement w inv
3 species removal,
’ Central Branch disc golf relocation,
Int Trib Int Exc 2.00 |and native plantings 900 0.22] 396.0§
Priority 2
restoration with
! floodprone width
creation,
obstruction
removal, and 50 ft
South Branch Int Poor 1.00 Exc 2.00 buffer each side 700 1.00] 700.0f
50 + ft buffer
enhancement w inv
species removal,
disc golf relocation,
South Branch Int Exc 2.00 |and native plantings 336 0.22] 147.8]
|TOYAC 3,936 0.1 3,7ﬁ|

Net Mitigation - Adjusted Mitigation

Units:

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc
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MAINTENANCE & MONITORING PLAN

All projects implemented by the Center for Applied Ecology entail project observation and
direction by the restoration design professionals during construction, including observation and
direction for all critical activities.

Approximately one year after substantial completion of stream restoration activities, an As-Built
Report and First Year Monitoring Report will be submitted. (Completion of riparian re-
vegetation may not be completed until the following year.) Deviations from the approved Plan
will be documented in the As-Built.

Project maintenance and monitoring will be conducted by the Center for Applied Ecology at
least annually for five years after substantial completion of stream restoration. During the
maintenance & monitoring period, minor maintenance is anticipated for such things as localized
bank erosion and control of invasive vegetation to ensure the project achieves the Performance
Standards outlined above. Monitoring results, minor maintenance, and any Corps-approved
corrective actions (see Adaptive Management Plan below) will be documented using maps,
photos, tables, and graphs.

Monitoring reports will be submitted biannually (Year 1, Year 3, and Year 5) to maximize
project cost-effectiveness.

LONG-TERM MANAGEMENT PLAN

The project is designed to be self-sustaining and no long-term management is anticipated other
than site protection. After the five-year maintenance and monitoring phase, the easement holder
will conduct occasional inspections of the conservation area to ensure the terms of the easement
are maintained, and will replace broken or missing boundary signs as necessary. Conservation
easement management funding is discussed under Financial Assurance.

ADAPTIVE MANAGEMENT PLAN

The project is to be constructed, managed, and monitored by the Center for Applied Ecology.

During construction, opportunities will be considered to improve project results or achieve cost
savings. These may include construction adjustments to save desirable trees and other vegetation,
utilizing alternative sources of stone, minor changes to incorporate innovative or demonstration
techniques and materials, etc. Projects adjustments may also be required to address unforeseen
circumstances, such as the discovery of refuse/waste or cultural resources, or additional
restoration opportunities.

If monitoring results indicate a significant failure to meet Performance Standards (i.e., beyond
anticipated minor maintenance), the Corps of Engineers will be consulted as to whether

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc
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corrective action is required, and if so, they will be implemented as expeditiously as practicable.
Alternatively, project credits may be adjusted to reflect a lower credit value if standards are not
practically and cost-effectively achievable, or the period of maintenance & monitoring may be
extended beyond five years until standards are achieved.

FINANCIAL ASSURANCE

Project funding is to be approved by the IRT and is currently available and earmarked within the
Northern Kentucky Stream & Wetland Restoration Fund (NKSWRF). The project budget
includes a contingency / reserve fund and a five-year maintenance and monitoring budget.
Additionally, a non-wasting endowment has been established to fund perpetual conservation
easement monitoring to ensure the project area remains a natural area. The Conservation
Easement Fund (CEF) is managed by the easement holder, the Northern Kentucky University
Research Foundation (NKURF). Both the NKSWRF and CEF are subject to annual auditing and
reporting to the Louisville District Corps of Engineers.

Nov 08 Boone Woods Stream Restoration Plan Rev 1.doc
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FIGURE 1

Location & Directions
Boone Woods Park, Boone County, KY

Directions Data Source

From I-71/1-75: Data provided by the
Take Exit 181, KY 18 West Northern Kentucky
Turn right onto Area Planning Commission
Veterns Way and the Kentucky Division
The project is located at of Geographic Information.

/ Boone Woods Park,

Ve, . just past the R.C. Durr YMCA. Projection:
Py Big Bone State Plane Kentucky North
Boone County, Kentucky Datum:

1 North American Datum 1983

Hamilton

Produced by:

Center for Applied Ecology
Northern Kentucky University
October 2008

NORTHERN
KENTUCKY
2 UNIVPRSITY

N waam Miles

CENTER FOR APPLIED ECOLOGY




Upper Allen Fork Watershed Boundary
x. 690 acres

FIGURE 2

USGS 7.5 Minute Topo With Watershed
Boone Woods Park, Boone County, KY

Data Source

USGS 7.5 Minute Topographic Quadrangle
Burlington Kentucky Quad 1970-1979
Kentucky Division of Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecology
Northern Kentucky University

October 2008
NORTHERN
KENTUCKY
UNIVERSIEY
A CENTER FOR APPLIED ECOLOGY
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FIGURE 3

Aerial Photo (2004)
Boone Woods Park, Boone County, KY

Features

Property Boundary

Data Source

Data provided by Boone County Planning
Commission and Kentucky Division of
Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecology
Northern Kentucky University
October 2008

NORTHERN
< l ’ KENTUCKY
UNIVERSITY

CENTER FOR APPLIED ECOLOGY




FIGURE 4

NRCS Soils Map
Boone Woods Park, Boone County, KY

JeD - Jessup silt loam
JsD3 - Jessup silty clay loam

Ln - Lindside silt loam

RsB - Rossmoyne silt loam
RsC - Rossmoyne silt loam
W - Water

Data Source

Data provided by Boone County Planning
Commission and Kentucky Division of
Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecology

Northern Kentucky University
October 2008

NORTHERN
KENTUCKY
UNIVERMILY

CENTER FOR APPLIED ECOLOGY




FIGURE 5

Project Task Locations
Boone Woods Park, Boone County, KY

NORTHERN
KY
u

CENTER FOR APPLIED ECOLOGY

Features

1 North Branch Restoration
2 Central Branch Restoration
3 South Branch Restoration

O@ rorest & Meadow
Restoration (5.4 acres)

Boone Woods Boundary
| ~\~~— Streams (Boone County GIS)

2 Foot Contours

110 55 0

Data provided by Boone County Planning
Commission and Kentucky Division of
Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecol
Northern Kentucky University
October 2008




FIGURE 6

North Branch Restoration Plan
Boone Woods Park, Boone County, KY

NORTHERN
Ze KENTUCKY
IS

CLNTER FOR APPLIED ECOLOGY

Features

== New Perennial Channel

New Ephemeral Channel

~~— Existing Perennial Channel

Exisitng Channel to be Filled

Boone Woods Boundary

2 Foot Contours

Data Source

Data provided by Boone County Planning
Commission and Kentucky Division of
Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecology
Northern Kentucky University
October 2008
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FIGURE 7

Restoration & Preservation Area
Boone Woods Parks, Boone County, KY

NORTHERN
Ze KENTUCKY
G

CENIER +OR APPLIED ECOLOGY

-3 4t

Conservation Area

Existing Bridge to be maintained

Existing Bridge to be Removed

Culvert to be Removed

Boone Woods Boun

2 foot Contours

ansn= Streams (Boone County GIS)

Data Source

Data provided by Boone County Planning
Commission and Kentucky Division of
Geographic Information

Projection: State Plane Kentucky North
Datum: North American Datum 1983

Produced by: Center for Applied Ecology
Northern Kentucky University
October 2008
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APPENDIX B — HABITAT ASSESSMENT FORMS
(Modified Scoring for Upper Headwater Streams)
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NKSWRF Stream Quality Assessment Data Sheet
(Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)

__D Stream restorati

ion, completion date

1
STREAM NAME: n_ Foak - a«yﬁ& A LOCATION: North Bronehy
STATION #: - MILE: * BASIN/WATERSHED:
LAT: LONG.: COUNTY: Beorne USGS 7.5 TOPO:
DATE: ) TIME:: G487 INVESTIGATORS: Qv\wm\(‘, D
TYPE SAMPLE: [ JP-CHEM _| IMacroinvericbrate_|_JFISH__JBACT

NOTE: Rosgen C (<2% slope) based on scoring of all 10 parameters
below; Rosgen E may exclude #2, 3, and 7 below; Rosgen A/B may

WEATHER: Now  Past 24 hours there been a heavy rain in the last 7-days?
[JHeavy rain Yes o < 0.5

O  [Osteady rain Air temperature____°C. Inches rainfall in past 24 homs in.

[0  Ointermittent showers 3S” % Cloud Cover

O _ [lClear/sunny
P-Chem: Temp (°C D.O. (m % Saturation H (S.U) Cond. [_]Grab
INSTREAM WATERSHED LOCAL WATERSHED FEATURES:
FEATURES: Predominant Surrounding Land Use:
Stream Width (riffle, bankfull) & ﬁ [OJSurface Mining [JConstruction CForest/Silviculture
Range of Pool Depths Lawn PdCommercial [CPasture/Grazing
Average Velocity ﬂ/s Park (industrial [Hay
Est. Reach Length fi* [JLand Disposal/ Dumps  [JRow Crops “BdUrban Runoff/Storm Sewers
*Scoring is based on entire restoration reach; not
limited to 100 m segment.

li ctures: Stream Flow: tr Type:
%Dams E’ﬁridge Abutments CJory  OJPooled OLow ’[$Nonna1 Perennial [lintermittent
[island Owaterfalls [OHigh [JVery Rapid or Torrential CJEphemeral [JSeep
l IOther ) :
Riparian Vegetation; Dom. Tree/Shrub Taxa Canopy Cover: Channel Alterations: Riffle-riffle slope
Dominate Type Fully Exposed (0-25%) [IDredging Rosgen channel type
[OTrees [(JShrubs artially Exposed (25-50%) CJChannelization Channel Evol. Model
rasses [OHerbaceous ClPartially Shaded (50-75%) (@rul Opartial)
umber of strata [CJFully Shaded (75- 100%)
Stream Quality Good (G) Fair (F) Poor (P) Score Possible Pts % | Condition (G, F, P)}:
Rosgen C >155 142-155 <142 __!:g_rmer N g s
Other >77.5% 71-77.5% <71% | Existing | ‘? 7 /&0 Eird P
| Future** :

*+Estimated future score . based on the following: [Jin-Stream Habttat,
| CINCD Stream Restoration, [JBank Stabmmon, Elruaue '

exclude #3 and 5 below; other exclusions on a site specific basis. y/Riparian Ve
Habitat Condltlon Category
Parameter Optimal Suboptimal Marginal Poor Comment

1. Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat; | 20-40% mix of stable Less than 20% stable

Substrate/ favorable for epifaunal well-suited for full habitat; habitat habitat; lack of habitat

Available Cover | colonization and fish cover; colonization potential; availability less than is obvious; substrate
mix of snags, submerged adequate habitat for desirable; substrate unstable or lacking.
logs, undercut banks, cobble | maintenance of populations; . | frequently disturbed or
or other stable habitat and at | presence of additional removed.

\/ stage to allow full substrate in the form of

colonization potential (i.e., newfall, but not yet prepared
logs/snags that are not new for colonization (may rate at
fall and not transient). | high end of scale).

SCORE v 20 19 18 17 16 |15 14 13 12 .. |10 9 8 /N 6 5 48210

2. Embeddedness | Gravel, cobble, and boulder |- Gravel, cobble, and boulder Gravel, cobble; and Gravel, cobble, and
particles are 0-25% particles are 25-50% boulder particles are 50- | boulder particles are

\/ surrounded by fine sediment. | surrounded by fine sediment. | 75% surrounded by fine | more than 75%

Layering of cobble provides sediment. surrounded by fine
diversity of niche space. sediment.

SCORE 20 19 18 17 /16)- |15 14 13. 12 11 [10 9 8 7 6 5 4 3210

3. Velocity/Depth | All four velocity/depth ~— Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1

Regime regimes present (slow-deep, present (if fast-shallow is regimes present (if fast- | velocity/depth regime
slow-shallow, fast-deep, fast- | missing, score lower than if shallow or slow-shallow | (usually slow-deep).

X shallow). (Slow is < 0.3 m/s, | missing other regimes). are missing, score low).

deep is > 0.5 m.)

SCORE 20 19 18- 17- 16 115 14 13 12 . H 10 9 8 7 6 5 4 3 2 1 0




E 18 2 1}

F1r K1

ki K1

=3 Bl Wl

i oy

NKSWRF Stream Quality Assessment Data Sheet

(Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)

4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of | Heavy deposits of fine
Deposition islands or point bars and less | formation, mostly from new gravel, sand or fine | material, increased bar
than 5% (< 20% for low- gravel, sand or fine sediment; | sediment on old and development; more than
gradient streams) of the 5-30% (20-50% for low- new bars; 30-50% (50- 50% (80% for low-
bottom affected by sediment | gradient) of the bottom 80% for low-gradient) gradient) of the bottom
deposition. affected; slight deposition in | of the bottom affected; changing frequently;
‘/ pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment
constrictions, and deposition.
bends; moderate
deposition of pools
prevalent.
SCORE 120 19 18 17.- 16 15 /(b 1312 :1 10 9 .8 7 6 5 4°3 2°1 0
§. Channel Flow | Water reaches base of both Watetfills > 75% of the Water fills 25-75% of Very little water in
Status lower banks, and minimal available channel; or <25% the available channel, channel and mostly
amount of channel substrate | of channel substrate is and/or riffle substrates present as standing
is exposed. exposed. are mostly exposed. pools.
SCORE 2019 18 17016 LIS A48 R 110 9 8T 6 15403 210 RN
6. Channel Channelization or dredging Some channelization present, | Channelization may be | Banks shored with S
Alteration absent or minimal; stream usually in areas of bridge extensive; gabion or cement; over Crom
with normal pattern. abutments; evidence of past embankments or 80% of the stream reach |/"*'¢
channelization, i.e., dredging, | shoring structures channelized and (71777 W
J (greater than past 20 yr.) may | present on both banks; disrupted. Instream Qun
be present, but recent and 40 to 80% of stream | habitat greatly altered or 0«)
channelization is not present. | reach channelized and removed entirely.
<\ — _ disrupted.
SCORE 20 19 18 17 /167 15 14 43 12 11 [10 9 8 7 6 S 4 3 2 1 0
7. Frequency of | Occurrence of riffles ~— | Occurrence of riffles Occasional riffle or Generally all flat water
Riffles (or bends) | relatively frequent; ratio infrequent; distance between | bend; bottom contours | or shallow riffles; poor COH'th
distance between riffles - - - | riffles divided by the width provide some habitat; habitat; distance
divided by width of the < of the stream is between 7to | distance between riffles | between riffles divided r "fﬂ" Can
stream < 7:1 (generally 5 to 15. ‘ divided by the width of | by the width of the b . L) ”J 4
/ 7); variety of habitat is key. the stream is between stream is a ratio of > 25. f
_ In streams whereriffles are | . fles ane GOV 15 t0 25. - gofibe
continuous, placement of Dighance petesenm Yl py
boulders or other large, “ Haw \J y
natural obstruction is - - . ¢ =t a
important. - : §Pude
SCORE 2019 18 17, @ 11 413 1R e 9 807 6. kS 4 302 -% Qb o o
8. Bank Stability | Banks stable; evidence of Moderately stable; Moderately unstable; Unstable; many eroded
(score each bank) | erosion or bank failure absent | infrequent, small areas of 30-60% of bank in areas; “raw” areas
or minimal; little potential for | erosion mostly healed over. reach has areas of frequent along straight
future problems. < 5% of 5-30% of bank in reach has erosion; high erosion section and bends;
\/ bank affected. areas of erosion. potential during floods. | obvious bank sloughing;
60-100% of bank has
erosional scars.
SCORE (LB) _ |'Left 109 B S O 1»5 0
SCORE (RB) RightBank .10 8 1§ 2 L R R Ty R
9. Vegetative More than 90% of th 70-90% of the streambank 50-70% of the s than 50% of the
Protection (score | streambank surfaces and surfaces covered by native streambank surfaces streambank surfaces
each bank) immediate riparian zone vegetation, but one class of covered by vegetation; covered by vegetation;
covered by native vegetation, | plants is not well- : disruption obvious; disruption of
- including trees, understory represented; disruption patches of bare soil or streambank vegetation
‘ shrubs, or nonwoody evident but not affecting full | closely cropped is very high; vegetation
/ macrophytes; vegetative plant growth potential to'any | vegetation common,; has been removed to 5
disruption through grazing or | great extent; more than one- less than one-half of the | centimeters or less in
mowing minimal or not half of the potential plant potential plant stubble average stubble height.
evident; almost all plants stubble height remaining. height remaining.
allowed to grow naturally. J ’
SCORE (LB ‘leftBank 109, T 4l 312 RN g
_ISCORE (RB) AR s B R R
10, Riparian Width of riparian zone >18 Width of riparian zone 12-18 | Width of riparian zo: With of riparian zone <
Vegetative Zone | meters; human activities (i.e., | meters; human activities have { 6-12 meters; human - 6 meters; little or no
Width (score parking lots, roadbeds, clear- | impacted zone only activities have impacted | riparian vegetation due
each bank) cuts, lawns, or crops) have minimally. zone a great deal. to human activities.
not impacted zone.
SCORE(LB) | leftBank 10 e 4 o 312 1 0 .
SCORE Right R N Y 1 S W
Total Score: NOTES/COMMENTS:

18]




1 1 1@

Bl Bl B 1

NKSWRF Stream Quality Assessment Data Sheet
(Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)

exclude #3 and 5 b

NOTE: Rosgen C (<2% slope) based on scoring of all 10 parameters
below; Rosgen E may exclude #2, 3, and 7 below; Rosgen A/B may
elow; other exclusions on a site specific basis.

STREAM NAME: Pl\€n Pl , Clemvoral Bracsf, | LOCATION: Ceritre]l Branch
| STATION #: s MILE! BASIN/WATERSHED:
LAT.: LONG.: COUNTY: Q_ USGS 7.5 TOPO:
DATE: 0 TIME: 3. 40 INVESTIGATORS: UM( 4.1 c w, 1127
TYPE SAMPLE: | |P-CHEM Macroinvertebrate | IFISH [ IBACT.
[] Stream restoration, completion date
WEATHER: Now Past 24 hours \ Has there bfen a heavy rain in the last 7 days?
k\\ [0  [CHeavy rain [IYes No c
&\'\Q‘ O  Osteady rain Air température °C. Inches rainfall in past 24 hours * Y _in.
O [intermittent showers 45’ % Cloud Cover
A [Clear/sunny
P-Chem: Temp (°C D.O. (mg/l) % Saturation H (S8.U) Cond. [JGrab
INSTREAM WATERSHED LOCAL WATERSHED FEATURES:
FEATURES: : i i :
Stream Width (riffle, bankfull) fi [JSurface Mining [JConstruction CForest/Silviculture
Range of Pool Depths ft awn ommercial [OPasture/Grazing
Average Velocity X2 fis ark Clindustrial ay
Est. Reach Length fi* Land Disposal / Dumps  [_JRow Crops Urban Runoff/Storm Sewers
*Scoring is based on entire restoration reach; not
limited to 100 m segment. .
Hy li Stream Flow; Type:
[CJDams E-Bndge Abutments »bii‘de Obpry  [OPooled OLow sﬁNormal erennial [ JIntermittent
Disland Owaterfalls [JHigh DVcry Rapid or Torrentla.l [OEphemeral [JSeep
Other
Riparian Vegetation: Dom. Tree/Shrub Taxa ano over: h Al jons: Riffle-riffle slope
Dominate Type R [CIFully Exposed (0-25%) [IDredging Rosgen channel type
Trees [Jshrubs low® artially Exposed (25-50%) | [JChannelization Channel Evol. Model
rasses OHerbaceous Ao/ dlnut artially Shaded (50-75%) (CFull Opartial)
Number of strata [ JFully Shaded (75 100%)
Stream Quality Good (G) Fair (F) Poor (P) - Score | .PossiblePts | % | Condition (G, ¥, P)
Rosgen C >155 142-155 <142 L L '
Other >77.5% 71-77.5% <71% 7 ;_s'. 17 é2 5‘.7 1. P

Condmon Category

- #$Estimated future score based on the following: [Jin-Stream Habltat,
DNCD Swemnk‘e/swmon,DBankStablhmmm, DFumm .

Habitat
Parameter Optimal - Suboptimal Marginal Poor Comment
1. Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat, | 20-40% mix of stable Less than 20% stable
Substrate/ favorable for epifaunal well-suited for full habitat; habitat habitat; lack of habitat -
Available Cover | colonization and fish cover; colonization potential; availability less than is obvious; substrate
mix of snags, submerged adequate habitat for desirable; substrate unstable or lacking.
logs, undercut banks, cobble | maintenance of populations; frequently disturbed or
or other stable habitat and at | presence of additional removed.
‘/ stage to allow full substrate in the form of
colonization potential (i.¢., newfall, but not yet prepared
logs/snags that are not new for colonization (may rate at
fall and not transient). high end of scale). N\
SCORE 20 19 18 17T 1611514 1312 11 10 [9/8. 7 6 5 4 3 2 1.0
2. Embeddedness | Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel] cobble, and Gravel, cobble, and
particles are 0-25% particles are 25-50% boulder particles are 50- | boulder particles are
V surrounded by fine sediment. | surrounded by fine sediment. | 75% surrounded by fine | more than 75%
Layering of cobble provides sediment. . surrounded by fine
diversity of niche space. sediment.
SCORE 2019 18 {17} 16 - |15 14 13 12 11 |10 9 -8 7 6 5S4 321 0
3. Velocity/Depth | All four velocity/d&pth Only 3 of the 4 regimes Only 2 of the 4 habitat | Dominated by 1
Regime regimes present (slow-deep, present (if fast-shallow is regimes present (if fast- | velocity/depth regime
slow-shallow, fast-deep, fast- | missing, score lower than if shallow or slow-shallow | (usually slow-deep).
X shallow). (Slow is < 0.3 m/s, | missing other regimes). are missing, score low).
. is>0.5m.)
SCORE 2019718 17 16 115 1413 1211 10 9 87 6 5 4 3 2 1. 0




-
. NKSWREF Stream Quality Assessment Data Sheet
- (Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)
. 4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of | Heavy deposits of fine
- Deposition islands or point bars and less | formation, mostly from new gravel, sand or fine | material, increased bar
than 5% (< 20% for low- gravel, sand or fine sediment; | sediment on old and development; more than
[ gradient streams) of the 5-30% (20-50% for low- new bars; 30-50% (50- 50% (80% for low-
- bottom affected by sediment | gradient) of the bottom 80% for low-gradient) gradient) of the bottom
] | deposition. affected; slight depositionin | of the bottom affected; changing frequently;
l/ pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment
- constrictions, and deposition.
- bends; moderate
deposition of pools
~ prevalent.
e SCORE 2019 {18/ 17167 {155 14 1312 0 189 g7 6 1S 4732 1 0
™ 5. Channel Flow | Water reaches base of both Water fills > 75% of the Water fills 25-75% of Very little water in
Status - lower banks, and minimal available channel; or <25% - | the available channel, channel and mostly
o )( amount of channel substrate of channel substrate is and/or riffle substrates present as standing
[ ] is exposed. exposed. are mostly exposed. pools.
) SCORE 2019 18 17.:16. 18 1301211 11009 8 776 .15 4.3 "2 1:-0}°"
L 6. Channel Channelization or dredging Some channelization present, | Channelization may be | Banks shored with
N Alteration absent or minimal; stream usually in areas of bridge extensive; gabion or cement; over
- X i with normal pattern. abutments; evidence of past embankments or 80% of the stream reach
» ? i channelization, i.e., dredging, | shoring structures channelized and
- ; / (greater than past 20 yr.) may | present on both banks; disrupted. Instream
be present, but recent and 40 to 80% of stream | habitat greatly altered or
channelization is not present. | reach channelized and removed entirely.
- — — disrupted.
d SCORE T 19 Bl 16 |15 14 13 12 11 [F $ 7.6 15 4.3 21 0
7. Frequency of | Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water
é Riffles (or bends) | relatively frequent; ratio infrequent; distance between | bend; bottom contours or shallow riffles; poor
Q distance between riffles riffles divided by the width provide some habitat; habitat; distance
' divided by width of the of the stream is between 7 to | distance between riffles | between riffles divided
~ \> stream < 7:1 (generally 5 to 15. divided by the width of | by the width of the
) : 7); variety of habitat is key. _ the stream is between stream is a ratio of > 25,
\i ) ‘/ In streams where riffles are 15 to 25.
% > ntinuous, placement of
s !J Aishwnce 30 Yboulders or other large,
*——.‘d‘;‘;—' =~ | natural obstruction is
- Wi 8 | important. _ _
Ny SCORE 2019 18 110 % = 4 A 11009 876 5 4°3:2°1.0
] 8. Bank Stability | Banks stable; evidence of Moderately stable; Moderately unstable; Unstable; many eroded
< (score each bank) | erosion or bank failure absent | infrequent, small areas of -30-60% of bank in areas; “raw” areas
- or minimal; little potential for | erosion mostly healed over. reach has areas of frequent along straight
. Vo~ future problems. < 5% of 5-30% of bank in reach has erosion; high erosion section and bends;
- % l/ bank affected. areas of erosion. potential during floods. | obvious bank sloughing;
' 60-100% of bank has
* erosional scars.
-~ SCORE(LB) |LchBank 10 .9 |8 : T
ﬁ SCORE (RB) ‘RightBank ~ 10 g g (8 R S
9. Vegetative More than 90% of the 70-90% of the streambank 50-70% of the Less than 50% of the -
Protection (score | streambank surfaces and surfaces covered by native streambank surfaces streambank surfaces
a cach bank) immediate riparian zone Ve jon, but one class of covered by vegetation; covered by vegetation;
covered by native vegetation, | plants is not well- disruption obvious; disruption of
including trees, understory represented; disruption patches of bare soil or streambank vegetation
shrubs, or nonwoody evident but not affecting full | closely cropped is very high; vegetation
\/ macrophytes; vegetative plant growth potential to any | vegetation common; has been removed to 5
ﬂ disruption through grazing or | great extent; more than one- less than one-half of the | centimeters or less in
mowing minimal or not half of the potential plant potential plant stubble average stubble height.
evident; almost all plants stubble height remaining. height remaining.
allowed to grow n y.
I SCORE(LB) | 3 10
SCORE (RB) i 6 v 3 N S
10. Riparian Width of riparian zone >18 * | Width of riparian zone 12-18 | Width of riparian zone ith of riparian zone <
Vegetative Zone | meters; human activities (i.c., | meters; human activitics have | 6-12 meters; human 6 meters; little or no
! Width (score parking lots, roadbeds, clear- | impacted zone only activities have impacted | riparian vegetation due .
each bank) \/ cuts, lawns, or crops) have minimally. 1 zone a great deal. to human activities.
not impacted zone.
, SCORE (LB Teft Ben 4 3 12 o1
SCORE 5 SRR TR T
Total Score: NOTES/COMMENTS:
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NKSWRF Stream Quality Assessment Data Sheet

- (Modified from KDOWMStream Habitat Assessment Data Sheet)

- STREAM NAME: Piken £on [ ~ LocATION. Jtib_oF Cenfrel Pranch  frresriar
STATION #: £ MILE: BASIN/WATERSHED:

- LAT.: — LONG.: COUNTY: (bo ont- USGS 7.8 TOPO:
DATE:\l [,5[0 & TIME: 1§ INVESTIGATORS: (, ; NETTE L

.l TYPE SAMPLE: QP-CHEM Macroinvertebrate FISH [ IBACT.

[ Stream restoration, completion date

- ﬁATHER: . Now Past 24 hours Has therebeen a heavy rain in the last 7 days?
- Am O [Heavy rain [OdYes mo
[0  [Osteady rain Air temperature °C. Inches rainfall in past 24 hours_»5_in.
[0  Dintermittent showers IS % Cloud Cover :
- Q [JClear/sunny _ _ :
- P-Chem: Temp (°C) D.0. (mg/l) % Saturation pH (S.U) Cond. LlGrab .
INSTREAM WATERS LOCAL WATERSHED FEATURES
FEATURES: (i 12~ v’ t Surrounding L
Stream Width (riffle, bankfull) ft " [ISurface Mining DConstruction WForest/Silviculture
Range of Pool Depths ft BiLawn %,Commercia.l [JPasture/Grazing
Average Velocity X__fis =Park Industrial CHay
Est. Reach Length fi* [OLand Disposal / Dumps  [JRow Crops ' Urban Runoff/Storm Sewers

*Scoring is based on entire restoration reach; not

hmlted to 100 m segment

Dams ridge Abutments CdPooled CJLow [Normal OPerennial  KIntermittent

[Clisland [Cwaterfalls [CIHigh [JVery Rapid or Torrential “E[Ephemelal [OSeep
| |Other
ipari H Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations: Riffle-riffle slope
Dgminate Type Mught [oak [JFully Exposed (0-25%) []Dredging Rosgen channel type
a Trees ;ﬂsnmbs ot VWML [Opartially Exposed (25-50%) | [JChannelization Channel Evol. Model
Grasses [CJHerbaceous ™ hato otluss | [8Partially Shaded (50-75%) (Orull OPartial)
Number of strata -JFully Shaded (75 100%)
Stream Quality ~ Good (G) Fair (F) Poor (P) - Possible:Pts | % | Condition (G, F, P)
g Rosgen C >155 142-155 <142 . . ’ R
Other < >71.5% 71-77.5% <N% /& & B
™ NOTE: Rosgen C (<2%slope) based on scoring of all 10 parameters § ~"fm‘tunt score bascd on the followmg. B!nésnenm Habltat,
i below; Rosgen E may exclude #2, 3, and 7 below; Rosgen A/B may CD Stream Restoration, [JBank Stablhzauon, umxe i

exclude #3 and 5 below: otker exclusions on a site specxﬁc basis. - Cand
Habitat B & Condltlon Category

“ Parameter Optimal Suboptimal Marginal Poor Comment
™ 1. Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat; | 20-40% mix of stable Less than 20% stable
Substrate/ favorabie for epifaunal well-suited for full habitat; habitat habitat; lack of habitat \‘
Available Cover | colonization and fish cover; colonization potential; availability less than is obvious; substrate N
mix of snags, submerged adequate habitat for desirable; substrate unstable or lacking. N
L logs, undercut banks, cobble | maintenance of populations; frequently disturbed or X
or other stable habitat and at | presence of additional removed.
stage to allow full substrate in the form of ¢ \\}
colonization potential (i.e., newfall, but not yet prepared ‘7
logs/snags that are not new for colonization (may rate at
fall and fiot transient). _high end of scale).
SCORE 20 19 18- 1716115 1312 13 1109 8 ‘7 6 5.4 3 24170
@mbeddedness Gravel, cobble, and boulder Gravel cobble and boulder Gravel, cobble, and Gravel, cobble, and ND
~ particles are 0-25% particles are 25-50% boulder particles are 50- | boulder particles are GJ
surrounded by fine sediment. | surrounded by fine sediment. | 75% surrounded by fine | more than 75% Matea
Layering of cobble provides sediment. surrounded by fine 0% Pvnisaghii
diversity of niche space. ' sediment.
SCORE 30 19 18 17 16 |15 14 13 12 11. |10 9 8 7 6 |5 4 3 2 1°0)
3. Velocity/Depth | All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 i
Regime regimes present (slow-deep, present (if fast-shallow is regimes present (if fast- | velocity/depth regime
slow-shallow, fast-deep, fast- | missing, score lower than if shallow or slow-shallow | (usually slow-deep).
X shallow). (Slow is < 0.3 m/s, | missing other regimes). are missing, score low).
deep is > 0.5 m.)
SCORE 20 19 - 18 1716 1S 1413 121110 9 8 7.6 5.4 321 0
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NKSWREF Stream Quality Assessment Data Sheet

(Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)

Total Score:

4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of | Heavy deposits of fine 59: ‘
Deposition islands or point bars and less | formation, mostly from | new gravel, sand or fine | material, increased bar )
than 5% (< 20% for low- gravel, sand or fine sediment; | sediment on old and development; more than UQM
gradient streams) of the 5-30% (20-50% for low- new bars; 30-50% (50- 50% (80% for low- SPrecorn
" | bottom affected by sediment | gradient) of the bottom 80% for low-gradient) gradient) of the bottom i
deposition. affected; slight deposition in | of the bottom affected; changing frequently;
pools. A sediment deposits at pools almost absent due
- obstructions, to substantial sediment
constrictions, and deposition.
bends; moderate
deposition of pools
AN\ revalent. '
SCORE 20 J19 18 17 16 18- .14 13: 120 98 7.:.6,.15.:4:-3.2 1.0
5. Channel Flow ater reaches base of both Water fills > 75% of the Water fills 25-75% of Very little water in
Status lower banks, and minimal available channel; or < 25% the available channel, channel and mostly
X amount of channel substrate of channel substrate is and/or riffle substrates present as standing
is exposed. exposed. | are mostly exposed. pools.
SCORE 20 19° 1817 V16 1158 E R 11100 9 8 T 6 54 3.2 74}
6. Channel Channelization or dredging Some channelization present, | Channelization may be | Banks shored with
Alteration absent or minimal; stream usually in areas of bridge extensive; ; gabion or cement; over
- with normal pattern. abutments; evidence of past embankments or 80% of the stream reach
/ channelization, i.e., dredging, | shoring structures channelized and
(greater than past 20 yr.) may | present on both banks; disrupted. Instream
be present, but recent and 40 to 80% of stream | habitat greatly altered or
channelization is not present. | reach channelized and removed entirely.
disrupted.
SCORE 319 18 17016 118 148342 T T F6 18430210 :
7. Frequency of currence of riffles Occurrence of riffles Occasional riffle or Generally all flat water .
Riffles (or bends) | relatively frequent; ratio infrequent; distance between | bend; bottom contours or shallow riffles; poor | v% 94 “ovg
distance between riffles riffles divided by the width provide some habitat; habitat; distance . 6,
divided by width of the of the stream is between 7to | distance between riffles | between riffles divided F: R
stream < 7:1 (generally 5 to 15. divided by the width of | by the width of the
7); variety of habitat is key. the stream is between stream is aratio of >25. | € & ™
In streams where riffles are 1510 25. é €
continuous, placement of - !
boulders or other large, ,«( "
natural obstruction is S °°
important.
SCORE 20049 18 47 36 15 M 130002 ¢ 119 -9 87 6 [5 432 1 9. L
8. Bank Stability | Banks stable; evidence of Moderately stable; Moderately unstable; Unstable; many eroded Fro sbee
(score each bank) | erosion or bank failure absent | infrequent, small areas of 30-60% of bank in areas; “raw” areas e
, or minimal; little potential for | erosion mostly healed over. reach has areas of frequent along straight &ol e
g future problems. < 5% of 5-30% of bank in reach has erosion; high erosion section and bends; “Teai
'\/ bank affected. areas of erosion. potential during floods. | obvious bank sloughing;
60-100% of bank has Ceosses
_ erosional scars.
SCORE (LB) - |'L BLD LT e NN T,
9. Vegetative More than 90% of the 70-90% of the streambank 50-70% of the Less than 50% of
Protection (score | streambank surfaces and surfaces covered by native streambank surfaces streambank surfaces
each bank) immediate riparian zone vegetation, but one class of covered by vegetation; covered by vegetation;
covered by native vegetation, | plants is not well- disruption obvious; disruption of
, including trees, understory represented; disruption patches of bare soil or streambank vegetation
v shrubs, or nonwoody evident but not affecting full | closely cropped is very high; vegetation
V macrophytes; vegetative plant growth potential to any | vegetation common; has been removed to 5
disruption through grazing or | great extent; more than one- less than one-half of the | centimeters or less in
mowing minimal or not half of the potential plant potential plant stubble average stubble height.
evident; almost all plants stubble height remaining. height remaining.
allowed to grow naturally.
SCORE (LB e ST 918 & R R PR
SCORE (RB - Righy A o LR 6 RSN e 32 Cp T
10. Riparian Width of riparian zone >18 Width of riparian zone 12-18 idth of riparian zone | With of riparian zone <
Vegetative Zone | meters; human activities (i.c., | meters; human activities have | 6-12 meters; human 6 meters; little or no
Width (score parking lots, roadbeds, clear- | impacted zone only activities have impacted | riparian vegetation due
each bank) cuts, lawns, or crops) have minimatly. zone a great deal. to human activitics.
not impacted zone.
SCORE (RE 9 3 {2 o

NOTES/COMMENTS:
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C e NKSWREF Stream Quality Assessment Data Sheet
(Modified from KDOW High Gradient

Stream Habitat Assessment Data Sheet
LOCATION: S ch culuest

y

NOTE: Rosgen C (<2% slope) based on scoring of all 10 parameters
below; Rosgen E may exclude #2, 3, and 7 below; Rosgen A/B may
exclude #3 and 5 below; other exclusions on a site specific basis.

STREAM NAME: R} v H. Broek
STATION #: S" MILE: BASIN/WATERSHED:
LAT.: LONG.: COUNTY: © USGS 7.5 TOPO:
DATE: }{ [{ TIME: |'SO p™ INVESTIGATORS: {, ; Mar
[ TYPE SAMPLE: [ JP-CHEM | JMacroinvertebrate [ JFISH [JBACT.
[ Stream restoration, completion date
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? ,
[JHeavy rain ¢ lwd‘a Xyes [INo . -5
O  [Osteady rain Air temperature °C. Inches rainfall in past 24 hours____in.
. O [lintermittent showers ¥$”~ % Cloud Cover
! !Clear/sunny ‘
P-Chem: Temp (°C) D.O. (mg/l) % Saturation pH (8.U) Cond. ﬁGrab
INSTREAM WATERSHED LOCAL WATERSHED FEATURES
FEATURES: omin: T ing L. ‘
Stream Width (riffle, bankfull) ft [JSurface Mining DConstructlon [OForest/Silviculture
Range of Pool Depths LHCTf Lawn BdCommercial [Pasture/Grazing
Average Velocity © fus ark Cindustrial [CJHay
Est. Reach Length _ fi* Land Disposal / Dumps  [_JRow Crops [SRrban Runoff/Storm Sewers
*Scoring is based on entire restoration reach; not
| limited to 100 m segment.
H Iit : Stream Flow: ‘ Stream Type:
Dams [IBridge Abutments Obpry  [JPooled ow [JNormal _[JPerennial ﬁntennittent
Island Owaterfalls OHigh [IVery Rapid or Torrential Cephemeral [JSeep
Other sulyeny = Blodine
Rij ion: Dom. Tree/Shrub Taxa Ver; Channel Alterations: Riffle-riffle slope
Dominate Type %ully Exposed (0-25%) LIDredging Rosgen channel type
OTrees CJshrubs Partially Exposed (25-50%) | [JChannelization Channel Evol. Model
HGrasses [OHerbaceous [JPartially Shaded (50-75%) (OFull Opartial)
Number of strata CJFully Shaded (75 100%) fncs Eol
Stream Quality Good (G) Fair (F) Poor (P) Score Possible Pts % Ceondition (G, F, P)
Rosgen C >155 "142-155 <142 Former L . - i
Other >71.5% 71-77.5% <71% Exwting S5 | 17—0 A 6 N A

4 ,sﬁmwdmmseombasedomefouowmg Eh@mﬂm
; [IBank Stabilization, { TFut ’

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor Comment
1. Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat; | 20-40% mix of stable Less than 20% stable C iR
Substrate/ favorable for epifaunal well-suited for full habitat; habitat habitat; lack of habitat 3 )
Available Cover | colonization and fish cover; colonization potential; availability less than is obvious; substrate Q(le
mix of snags, submerged adequate habitat for desirable; substrate unstable or lacking. o
logs, undercut banks, cobble | maintenance of populations; frequently disturbed or m
\/ or other stable habitat and at | presence of additional removed. %wl. \\as
stage to allow full substrate in the form of @, J
colonization potential (i.e., newfall, but not yet prepared NG
logs/snags that are not new for colonization (may rate at s stvee
fall and not transient). hlgh end of scale). '_ _ N
ORE 20 19°°18 1716 - {15 1413 12 - 109 8 76 |5 4.3 2A1N30)}
@mbcﬂdedns Gravel, cobble, and boulder Gravel, cobble, and | boulder Gravel, cobble, and Gravel, cobble, and P -
. particles are 0-25% particles are 25-50% boulder particles are 50- | boulder particles are i H
M, surrounded by fine sediment. | surrounded by fine sediment. | 75% surrounded by fine | more than 75% P
. Layering of cobble provides ' sediment. surrounded by fine
) _diversity of mche _space. sediment. <o \¢ "64
SCORE 20 19 1817 16|15 14 13 12 1 |10 9 8 7 6 |5 4 3 2 1 O R
3. Velocity/Depth | All four veloclty/depth Only 3 of the 4 regimes Only 2 of the 4 habitat | Dominated by 1
Regime regimes prese’it (slow-deep, present (if fast-shatlow is regimes present (if fast- | velocity/depth regime
slow-shallow, fast-deep, fast- | missing, score lower than if shallow or slow-shallow | (usually slow-deep).
shallow). (Slow is < 0.3 m/s, | missing other regimes). . are missing, score low).
deep is > 0.5 m.)
SCORE 2019 18 17 16 514013 1201 10 9 8§ 7 6 5.4 3 2. 190




NKSWREF Stream Quality Assessment Data Sheet
(Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)

4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of | Heavy deposits of fine
Deposition islands or point bars and less | formation, mostly from new gravel, sand or fine | material, increased bar
than 5% (< 20% for low- gravel, sand or fine sediment; | sediment on old and development; more than
gradient streams) of the 5-30% (20-50% for low- new bars; 30-50% (50- | 50% (80% for low-
bottom affected by sediment | gradient) of the bottom 80% for low-gradient) . | gradient) of the bottom
deposition. affected; slight deposmon in | ofthe bottom affected; changing frequently;
) pools. sediment deposits at pools almost absent due
\/ obstructions, to substantial sediment
constrictions, and deposition.
bends; moderate
deposition of pools
R prevalent.
SCORE 2019 18 {17) 16 15 14 13 12T} |10 9 8 7.6 |5 4 3 2 1 0
5. Channel Flow | Water reaches base-of both Water fills > 75% of Yae~” Water fills 25-75% of Very little water in
Status lower banks, and minimal available channel; or <25% | the available channel, channel and mostly
X amount of channel substrate | of channel substrate is and/or riffle substrates present as standing
is exposed. . pools.

are mostly exposed.

SCORE 20 19 18 17 16  L# 9 87 6 |8 4:3:2 1.0 .
6. Channel Channelization or dredging Some channellzatlon prescnt, Channehzatlon may be | Banks shored with yrban
Alteration absent or minimal; stream usually in areas of bridge extensive; gabion or cement; over  {Quan
with normal pattern. abutments; evidence of past embankments or 80% of the stream reach .
channelization, i.c., dredging, | shoring structures channelized and %N'Wls
. \/ (greater than past 20 yr.) may | present on both banks; | disrupted. Instream Clhanel +o
be present, but recent and 40 to 80% of stream | shabitat greatly altered or @
channelization is not present. | reach channelized and removed entirely. entrin
, dispted.______|___ :
SCORE - K% 1T @ 1514312 110 98 26 b S 403 02 Y 0
7. Frequency of Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water
Riffles (or bends) | relatively frequent; ratio infrequent; distance between | bend; bottom contours or shallow riffles; poor Cﬁnf iruous
distance between riffles riffles divided by the width provide some habitat; habitat; distance
divided by width of the of the stream is between 7 to | distance between riffles | between riffles divided r"ﬁ 'e s
stream < 7:1 (generally 5 to 15. divided by the width of | by the width of the ' &
7); variety of habitat is key. the stream is between stream is a ratio of > 25. | &% M
In streams where riffles are 15 to 25. ";MJ '
continuous, placement of
boulders or other large, "
natural obstruction is yd
important. _ [
SCORE ] ; o2 119 o8 70 §l 45 43210
8. Bank Stability | Banks stable; evidence of Moderately stable Moderately unstabl7 Unstable; many eroded
(score each bank) | erosion or bank failure absent | infrequent, small areas of 30-60% of bank m areas; “raw” areas
or minimal; little potential for | erosion mostly healed over. reach has areas of / frequent along straight
V future problems. < 5% of 5-30% of bank in reach has erosion; high erosion section and bends;
bank affected. areas of erosion. potential during floods. | obvious bank sloughing;
¢ . 60-100% of bank has
crosional scars.
SCORE (LB) LefiBank 10 .9 3
SCORE (RB) mm W8 A R i Q:
9. Vegetative More than 90% of the 70-90% of the streambank 50-70% of the Less than 50% of the
Protection (score | streambank surfaces and surfaces covered by native streambank surfaces streambank surfaces
each bank) immediate riparian zone vegetation, but one class of covered by vegetation; covered by vegetation;
covered by native vegetation, | prants 1s not well- disruption obvious; disruption of
including trees, understory represented; disruption patches of bare soil or streambank vegetation
: \/ shrubs, or nonwoody evident but not affecting full | closely cropped ,, is very high; vegetation
macrophytes; vegetative plant growth potential to any | vegetation common; has been removed to 5
disruption through grazing or | great extent; more than one- | less than one-half of the | centimeters or less in
mowing minimal or not half of the potential plant potential plant stubble average stubble height.—
evident; almost all plants stubble height remaining. height remaining.
allowed to grow naturally.
SCORE (LB) Lot By TP L3 1Y o
10. Riparian Width of riparian zone >18 Width of riparian zone 12-18 'idth of riparian zone With of riparian zone < el
Vegetative Zone | meters; human activities (i.e.,, | meters; human activities have | 6-12 meters; human 6 meters; little or no o Stk
Width (score parking lots, roadbeds, clear- | impacted zone only activities have impacted | riparian vegetation due’
each bank) v cuts, lawns, (;)r crops) have minimally. zone a great deal. to human activities.
not impacted zone.
SCORE(ILB) | i#fABank . 10 3 12 E
Total Score: NOTES/COMMENTS




NKSWRF Stream Quality Assessment Data Sheet

(Modified from KDOW High Gradient Stream Habltat\éssmment Data Sheet)
STREAM NAME: - #ffen - Fork . Sofl Acwely |10CATION: South Rranch ~feresivd -
STATION#: % MILE: BASIN/WATERSHED:
LAT.: | LONG.: COUNTY: @spes USGS 7.5 TOPO:
DATE: //7/3/#8"  TIME: [/ 28 Am INVESTIGATORS: mme [ b,b»nca. W, JTM Mark L.

TYPE SAMPLE: [ JP-CHEM [ JMacroinvertebrate [ JFISH | IBACT.

E Stream restoration, completion date

e =4 K1

WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days?
- .- 00 [lHeavy rain OvYes KiNo P e
P O  Osteady } Air temperature °C. Inches rainfall in past 24 hoursZ- ¥ in. ¢
- 0  Bintermittent showers v& n {99 _% Cloud Cover
' [ [CJClear/sunny _
P-Chem: Tem D.O. (mg/) % Saturation H (S.U) Cond. [1Grab
| INSTREAM WATERSHED LOCAL WATERSHED FEATURES:
FEATURES: - Predominant Surrounding Iand Use: ;
Stream Width (riffle, bankfull) ft Surface Mining Construction ,&Forest/Silvicultme
Range of Pool Depths L L7 h Lawn Commercial [OPasture/Grazing
Average Velocity v fs . RPark Clindustrial [Hay
Est. Reach Length ft* [OLand Disposal / Dumps [ JRow Crops EUrban Runoff/Storm Sewers
*Scoring is based on entlre restoration reach; not
hmlted t0 100 m se
tru ture : o Stream Flow:
Dams ridge Abutments OObry  [JPooled Low [INormal ; iPerenmal :B;ntenmttent
[Cisland Dwaterfails OHigh [[JVery Rapid or Porrential - [OEphemeral [JSeep
! !Other )
Riparian Vegetation: Dom TFé'e/Shi'ub Taxa | Canopy Cover: Channel Alterations: Riffle-riffle slope
Dominate Type g I ™ [JFully Exposed (0-25%) [Dredging Rosgen channel type
Trees hrubs }‘_ 1 [CJPartially Exposed (25-50%) [CChannelization Channel Evol. Model
RAGrasses erbaceous * ‘:”‘“‘4 A artially Shaded (50-75%) (CJFult [Partial) ‘
Number of strata Pl reoshingrFully Shaded (75-100%)
Stream Quality Good (G 1 Fair (F) oor(P[ 2 {1 Score . | PossiblePts | .
Rosgen C >155 142-155 ©1- 7 <142 ' g AR
Other >77.5% 71-77.5% <71%

NOTE: Rosgen C (<2% slope) based on scoring of all 10 parameters ’* ¢ 1 Clin<Stream Habuat, '
below; Rosgen E may exclude #2, 3, and 7 below; Rosgen A/B may rk Stabilization, .Futune T
exclude #3 and 5 below; other exclusions on a site specific basis. er
Habitat Condltlon Category
- Parameter Optimal Suboptimal Marginal Poor Comment
|1, Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat; | 20-40% mix of stable Less than 20% stable
Substrate/ favorable for epifaunal well-suited for full habitat; habitat habitat; lack of habitat
A vailable Cover | colonization and fish cover; colonization potential; availability less than is obvious; substrate
mix of snags, submerged adequate habitat for desirable; substrate unstable or lacking.
logs, undercut banks, cobble | maintenance of populations; frequently disturbed or
V or other stable habitat and at | presence of additional removed.
stage to allow full substrate in the form of
colonization potential (i.e., newfall, but not yet prepared
logs/snags that are not new for colonization (may rate at
fall and mot transient). high end of scale). £~
SCORE 20 19 18 17 16 1S w1312 11 K10}9 8 7 6 5 4.3 2
2. Embeddedness | Gravel, cobble, and boulder | Gravel, cobble, and boulder | Gfavel, cobble, and Gravel, cobble, and
particles are 0-25% particles are 25-50% boulder particles are 50- | boulder particles are
V surrounded by fine sediment. | surrounded by fine sediment. | 75% surrounded by fine | more than 75%
Layering of cobble provides sediment. surrounded by fine
diversity of niche space. 7\ sediment.
SCORE 2019 18 17716 5 140137 12 11 410 - 9-8 7 6 }5 4 3 2 10 ;
3. Velocity/Depth | All four velocity/depth Only 3 of regimes Only 2 of the 4 habitat Dominated by 1
Regime regimes present (slow-deep, present (if fast-shallow is regimes present (if fast- | velocity/depth regime
/\' slow-shallow, fast-deep, fast- | missing, score lower than if shallow or slow-shallow | (usually slow-deep).
shallow). (Slow is < 0.3 m/s, | missing other regimes). are missing, score low).
deep is > 0.5 m.)
SCORE 2019 1817 ‘16 A5 14 13 1211 J10-9 8 7 6 S 4°3 2.




o (Modified from KDOW High Gradient Stream Habitat Assessment Data Sheet)
' 4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of | Heavy deposits of fine
. Deposition islands or point bars and less | formation, mostly from new gravel, sand or fine | material, increased bar
than 5% (< 20% for low- gravel, sand or fine sediment; | sediment on old and development; more than
- gradient streams) of the 5-30% (20-50% for low- new bars; 30-50% (50- 50% (80% for low-
bottom affected by sediment | gradient) of the bottom 80% for low-gradient) gradient) of the bottom
il deposition. affected; slight depositionin | of the bottom affected, changing frequently;
\/ pools. sediment deposits at pools almost absent due
obstructions, to substantial sediment
m constrictions, and deposition.
bends; moderate
- deposition of pools
' _prevalent, i —
- SCORE 120 -19. 18 1716 1100090 87 0 6 5 4 3 2 VoQdoiiaiee
5 5. Channel Flow | Water reaches base of both ater ﬁlls > 75% of the Water fills 25-75% of Very little water in
- Status lower banks, and minimal available channel; or <25% the available channel, channel and mostly
X amount of channel substrate | ‘of channel substrate is and/or riffle substrates present as standing
- is exposed. [ sed are mostly exposed pools.
3 SCORE 20518 6 I'1s 2 11 146-9° b FS 4 3 2 1 0]
] 6. Channel Channelization or dredging Some channehzatxon present, Channehzatlon may be Banks shored with
Alteration absent or minimal; stream usually in areas of bridge extensive; gabion or cément; over
- with normal pattern. abutments; evidence of past embankments or 80% of the stream reach
V channelization, i.e., dredging, | shoring structures channelized and
- (greater than past 20 yr.) may | present on both banks; disrupted. Instreamn
be present, but recent and 40 to 80% of stream | habitat greatly altered or
channelization is not present. | reach channelized and removed entirely.
disrupted.
‘ SCORE 2019 418 17 m A5 0141312 1l 110 98 7.6 15 4 3.2 10}
7. Frequency of | Occurrence ofriffles Occurrence of riffles Occasional riffle or Generally all flat water
Riffles (or bends) | relatively frequent; ratio infrequent; distance between | bend; bottom contours or shallow riffles; poor +
i distance between riffles riffles divided by the width provide some habitat; habitat; distance Coritinvag
divided by width of the of the stream is between 7to | distance between riffles | between riffles divided
stream < 7:1 (generally 5 to 15. divided by the width of | by the width of the "
7); variety of habitat is key. the stream is between stream is a ratio of > 25. b,, ’)od
In streams where riffles are 15t025.
continuous, placement of
boulders or other large,
natural obstruction is
important.
] SCORE 20 I? A8 17016 1S 14 2011109 8 7.6 |54 3 201 0
8. Bank Stability Banks stable; evidence of Moderately stable Moderately unstable; Unstable; many eroded
(score each bank) | erosion or bank failure absent | infrequent, small areas of 30-60% of bank in areas; “raw” areas
or minimal; little potential for | erosion mostly healed over. reach has areas of frequent along straight
future problems. < 5% of 5-30% of bank in reach has erosion; high erosion section and bends;
i \/ bank affected. areas of erosion. potential during floods. | obvious bank sloughing;
60-100% of bank has
sional scars.
SCORE (LB) - Left Bank oy PRERL RN P
I SCORE (RB) Right B B A Suntsv g 3012 : 0
9. Vegetative More than 90% of the 70-90% of the slreamhank 50-70% of the Less than 50% of the
Protection (score | streambank surfaces and surfaces covered by native | streambank surfaces streambank surfaces
each bank) immediate riparian zone vegetation, but one class of covered by vegetation; covered by vegetation;
covered by native vegetation, | plants is not well- disruption obvious; disruption of
including trees, understory represented; disruption patches of bare soil or ‘streambank vegetation
‘/ shrubs, or nonwoody evident but not affecting full | closely cropped is very high; vegetation
macrophytes; vegetative plant growth potential to any | vegetation common; has been removed to 5
disruption through grazing or | great extent; more than one- less than one-half of the | centimeters or less in
mowing minimal or not half of the potential plant potential plant stubble average stubble height.
evident; almost all plants stubble height remaining. height remaining.
all wed to grow aturall '
SCORE (1L.B) UH S g e
. 10. Riparian Wldth of riparian zone >18 Width of riparian zone 12-18 | Width of riparian zone | With of riparian zone <
Vegetative Zone | meters; human activities (i.e., | meters; human activities have | 6-12 meters; human 6 meters; little or no
Width (score parking lots, roadbeds, clear- | impacted zone only activities have impacted | riparian vegetation due
each bank) V cuts, lawns, or crops) have minimally. zone a great deal. to human activities.
not impacted zone
|SCORE (LB) Left Bank s a4 302 19
Total Score: % NOTES/COMMENTS:
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APPENDIX C — EROSION CONTROL PRACTICES (ECP)

PURPOSE - The purpose of these ECPs is to minimize the release of soil / sediment to streams
from disturbed areas. Emphasis is on erosion prevention rather than trying to capture released
sediments.

PERMITS & NOTIFICATIONS — In addition to obtaining all necessary permits, KPDES will be given
48 hours notice and Sanitation District 1 will be given 72 hours notice (for projects within SD1
jurisdiction) prior to soil disturbance activity exceeding one acre. (See Plan for permitting
requirements.)

GENERAL PRACTICES —~ One of the primary purposes of stream and wetland restoration is long-
term mitigation of erosion and sedimentation, through restoring floodplain connectivity, bank
and channel stabilization, re-forestation of riparian buffers, etc. The following general practices
will be implemented during and after soil disturbance activities to minimize short term erosion:

1. Existing vegetation and root structures will be preserved and protected to the extent
practicable.

2. Construction activities will be scheduled to avoid high stream levels, excessively wet soils,
anticipated rain, extended periods of unprotected soils, and unfavorable seasons for rapid
vegetative cover establishment (winter). Pump-around and/or sediment collection practices
will be implemented as necessary.

3. During exposed soil conditions, practices will be inspected at least weekly and after Y2-inch
or more of rain. Any necessary repairs will be implemented expeditiously to ensure adequate
performance.

4. Using an adaptive management approach, particular practices may be modified in the field
at the discretion of the project engineer, if consistent with the purpose of these ECPs.

5. If soil disturbance activities are temporarily ceased (21 days or more), or if heavy rain is
anticipated during construction, temporary measures will be implemented such as
temporary straw cover or erosion control blanket.

6. Final soil protection practices will be implemented expeditiously, usually within a day or
two of final grading (but not exceeding 14 days after final grading). Prior to final practices,
soil will be “fluffed” to promote moisture retention and plant success.

BMPs - The following is a presentation of best management practices that are routinely

implemented at stream and wetland restoration projects for short- and long-term erosion
protection. Additional BMPs may be implemented at the discretion of the project engineer.
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Where practicable, bare vertical banks are sloped and

* vegetated to mitigate bank erosion. The target slope is
generally 3:1 or less, unless a steeper slope is necessitated by
site conditions. A stone toe may be placed at the base of the
slope to provide short- and long-term protection against bank
undermining. Alternative bank and toe protections include
rock vanes, root wads and coir logs.

Disturbed soils below the ordinary high water mark (bankfull
elevation) will be protected with durable, 100 percent
biodegradable erosion control blankets (ECBs). High stress
areas such as outside bends will be protected with five-year
coir blanket (RoLanka BioD-Mat 90 or equivalent). The lower
edge of coir ECB may be keyed into the soil (“*soil wrap™) to
prevent washout. At the discretion of the project engineer,
lower stress areas such as floodplains and inside bends may be
protected with 12-month jute-reinforced straw blanket.

Disturbed soils above the bankfull elevation will be covered
with straw to facilitate plant establishment and protect against
raindrop impact erosion. Straw will be applied by hand-
spreading or with a straw blower. At the discretion of the
restoration ecologist, the straw may be tacked with netting or
bonding agent if necessary due to wind or steep slopes.

¢ Prior to placement of ECBs and straw, bare soil will be seeded
with a season-appropriate temporary cover crop (¢.g., annual
wheat, rye, or oats at 3 pounds per 1000 sq ft) to provide

- short-term erosion protection. A site-appropriate mix of

¥ native herbaceous, shrub, and tree seeds, plus fertilizer if
necessary, will also be seeded to provide long-term erosion
protection. Light discing may be used before and/or after
seeding at the discretion of the restoration ecologist.

Rock checks or constructed riffles are installed in incised
channels to raise the channel elevation, provide roughness and
stability. and to capture sediments. If practical, they are
constructed from natural flagstone rather than blasted rock,
and are keyed into the banks to prevent flanking. The

| maximum spacing is 5 channel widths for channel slopes less
than 2 percent, decreasing to one channel width for 8 percent
8 slopes. On channels greater than 2 percent, collected
sediments may be left in-place to mimic natural step-pools.
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Concentrated flow channels, for example from constructed

I wetlands, are stabilized using rock-lined spillways, underlain
B with non-woven filter fabric. Rock joints eventually silt-in
and vegetation becomes established, further enhancing

¥ stability and ecological benefit.

Limited-traffic vehicle crossings on small tributaries will be
stabilized by constructing rock fords, and may be underlain
by non-woven filter fabric, in accordance with NRCS
standards such as maximum 5:1 approach slopes.
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APPENDIX D — RIPARIAN RESTORATION PLAN

PURPOSE — The purpose of this plan is to document procedures for the restoration and
enhancement of native plant communities within the riparian buffer. The target native plant
communities will exhibit a diversity of native wildflowers and grasses (meadows) and trees and
shrubs (forest restoration) with high ecological value.

INVASIVE VEGETATION ERADICATION & CONTROL. - Within the forested riparian buffer, the most
common non-nhative invasive plants for targeted eradication include bush honeysuckle and
multiflora rose. Within the non-forested riparian buffer, fescue and other cool-season grasses are
the predominant invasive plants. Additional invasives will be controlled if during maintenance
and monitoring they are found to threaten enhancement and restoration efforts.

The method of eradication and control is as follows: Physically remove, or cut and stump treat
woody invasives such as bush honeysuckle with 20% glyphosate. Mow non-woody invasives
such as fescue. Treat mowed non-woody vegetation and low growing woody vegetation with
2% glyphosate, one or more times as necessary to achieve control. Spot treat as necessary during
the five-year maintenance and monitoring period.

CANDIDATE SPECIES FOR RE-FORESTATION (NOT ALL INCLUSIVE) - Candidate species of native
plants short-listed for low organic, poor structure, clayey soil conditions are provided in Table 3.
Species will be planted or seeded according to the site conditions (e.g., relative soil wetness,
sun/shade, soil quality) and availability. No species will comprise more than 25 percent of the
total planting.

¢ 3 - Planti alette

red maple Acer rubrum FAC
silver maple Acer saccharinum FACW
hackberry Celtis occidentalis FACU
redbud Cercis canadensis FACU-
persimmon Diospyros virginiana FAC-
spicebush Lindera benzoin FACW-
sycamore Platanus occidentalis FACW-
swamp white oak Quercus bicolor FACW+
shingle oak Quercus imbricaria FAC
bur oak Quercus macrocarpa FAC-
pin oak Quercus palustris FACW
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Shumard oak

Quercus shumardii

New England aster Aster novae-angliae FAC
partridge pea Chamaecrista fasciculata FACU
boneset Eupatorium perfoliatum FACW+
oxeye sunflower Heliopsis helianthoides UPL
white snakeroot Ageratina altissima UPL
gray-headed coneflower Ratibida pinnata UPL
black-eyed Susan Rudbeckia hirta FACU-
cut-leaf coneflower Rudbeckia lacinigia FACW
browneyed Susan Rudbeckia triloba FACU

Virginia wildrye Elymus virginicus FACW-
deertongue witchgrass Panicum clandestinum UPL
little bluestem Schizachyrium scoparium FACU-
indiangrass Sorghastrum nutans UPL

PLANTING / SEEDING PLAN BY ZONE - Table 4 provides the planting plan by zone.

ing Plan by Zone

Trees and Shrubs 1-gallon containers or 800 plants/acre
; bare root seedlings ) {except in managed meadows
where trees will be planted in
. clumps at 40 plants/acre)
5.5-Acre Bare Soil Area
Reforestation Trees and Shrubs Seeds 10 Ibs/acre
Native Wildflowers. | Seeds 10 Ibs/acre
Native Grasses Seeds 12 Ibs/acre
Trees and Shrubs 1-gallon containers 40 plants/acre (as
necessary)
7-Acre Forest Enhancement
Native Wildflowers | Seeds 5 Ibs/acre
1 Native Grasses Seeds 12 Ibs/acre
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